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CHALLENGE

"It is likely that no area of a new school building will have as
many varied and changing demands placed upon it in the next
5 to 20 years as will the basic classroom itself. It is probably true
that no other single area of new building receives so little detailed
attention from planners or is so poorly adapted to changing trends
in education."

Audio-visual techniques may be looked upon as symbolic of
what is new and forward looking in school programs.

For modern instructional procedures each classroom should
have much more highly adaptable classroom floor space.

Space is an essential tool of improved classroom procedures.
If this space is too small, it is a poor, inefficient tool.

Each classroom should be planned to permit as nearly as
possible a 360° orientation to the instructional activities.

Space should be set aside as the professional "office" and
counseling room of the teacher.

It is essential that storage space be provided w;thin the
classroom.

We should be concerned with such light factors as glare and
contrast as well as quantity of light.

Light control is one of the most important problems facing
school planners.

Consideration of adequate light control at the time of the
original planning can greatly affect cost and efficiency.

Increased pupil activity, as well as the growing audio-visual
program, has pointed up the need for attention to the sound-
treating of all classrooms and other instructional areas.

There must be electrical outlets in all areas of all classrooms.

Every classroom should be provided with a projection screen.

Through proper planning it should be possible to provide the
potential of both open and closed-circuit television to any
and all classrooms with little extra cost.
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FOREWORD

The Department of Audio-Visual Instruction of the NEA is
to be congratulated on the rewriting of "No. 1Classrooms" at
this particular time. Indeed, the materials published herein con-
stitute not a reprint of the first edition, but in fact a thorough
rewriting, based on the newest research and insights relative to
audio-visual instruction in the schools. In fact, new horizons are
projected whichif taken into consideration by school board,
administrators, and teachers when projecting new school build-
ings, purchasing equipment, and planning instructionwill speed
up learning to an amazing degree.

The booklet is a gold mine of suggestions as to how obstacles
to ready use of the many kinds of audio-visual materials now
available can be overcome.

Backed by research and the imagination of efficient teaching,
children housed in environments such as proposed in "No. 1
Classrooms" should outstrip the intellectual development of
former generations.

This booklet fits in admirably with the chapter on objectives
of the recent administrators' publication, "You and AASA." Goal
VI is directed toward "improving the Classroom Facilities, Equip-
ment, and Instructional Supplies Essential to Good Teaching."

FINIS E. ENCLEMAN
Executive Secretary
American Association of

School Administrators

4



THE WHYof Classroom Planning

It is very likely that no area of a new school building will have as many

varied and changing demands placed upon it in the next 5 to 20 years as

will the "basic" classroom. Unfortunately, it is also probably true that no

other single area of new buildings receives so little detailed attention from

planners or is so poorly adapted in general to changing times in education.

Our way of life and our educational program are vastly different today

from life and schooling a few generations back. Education today is com-

plex and uses many tools unheard of a few years ago. We have learned a

great deal in recent years about how to improve the school learning envi-

ronment for more effective learning. In our schools we are changing from

a textbook dominated curriculum to aplan and program of schooling which

is based upon what is known to be best for good total behavior develop-

ment. It is important that this progress be reflected in the schools we build

for modern communities.
Of course, a youth's learning goes on wherever he goes. He cannot

escape the everyday learning experiences, good and bad, which go on

every moment he is awake. However, in the modern community the work-

shop of a youth's directed learning program is the classroom. Here is the

place where, under skilled teacher guidance, young Americans work day

by day at the big job of learning how to learn, and where in a wholesome

environment they practice the essential skills of living and working to-

gether. Here is the single place where a community may most effectively

apply its resources for youth education.

A woll-plannod field trip is an effective tool of instruction.

San Diego City Schools



American Council on Education

A modern classroom showing translucent window shades and opaque drapes for light control,
flexible seating, display and storage faciflfies.

The Self-Contained Classroom
To serve the purposes and procedures of modern education, class-

rooms must be provided in which there is adequate space, healthful air
and light, proper equipment, and instructional materials and facilities for a
great variety of activities. When there are proper school facilities which
permit the application of the best methods and of the most efficient pro-
gramming, the young learner does much of his school work in well-
equipped classrooms under the personal guidance of skilled teachers. In
the past, particularly in the upper grades and high schools, much of the
"study" and other "learning" activity went on outside the classroom with
the misguidance of well-meaning but frequently unskilled and already
overburdened librarians, or study-hall teachers, or busy parents.

What is the modern, more efficient classroom? What characterizes
these laboratories for learning in which teachers may do a more efficient
and effective job, and in which youth may enjoy the advantages of the best
know-how in education?

For the best application of what is known to be good educational prac-
tice, each modern school should have a number of "regular" classrooms
sufficient to accommodate all its students in groups of probably not more
than 25 or 30. These rooms should be in addition to those which are espe-
cially equipped as laboratories--special purpose areas such as language

6



Schematic drawing of a modern self-
contained classroom.
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laboratories, large-group instruction rooms, or shops for special-skills
development. The classroom should first of all have ample efficient space.

Space
As with any other instructional equipment, if schoolroom space is not

big enough to do the job, itis poor equipment. A classroom should have:

1. Approximately 1200 square feet of usable, adaptable classroom

floor space to allow for all types of learning activities and equipment and

enough room for healthful viewing of projected pictures.
2. Approximately 100 square feet of floor space immediately adja-

cent to, but detached from the classroom proper for use as a teacher's
study and lesson preparation room and as a pupil-teacher-parent confer-

ence room.
3. Approximately 100 square .feet of student "special-work" space

for individual student and group work on construction of an experimental

nature with instructional materials and projects at all grade levels.

4. Adequate storage spaces for instructional materials and student

work.

Healthful Environment
Of course every effort should be exerted to have such a room provide

a healthful environment. The following features are important:

5. Facilities for maintaining from 25 to 60 foot-candles ( depending

upon eye-tasks to be performed and upon the contrast ratios prevailing

7



between eye-task areas and peripheral vision areas ) of shadow-free, glare-
free light from electrical sources at all reading and working areas ( to pro-
vide ratios of 1 to 3 foot lamberts for immediate tasks and 1 to 10 for
general immediate environment).

6. Facilities for reducing light in varying degrees to as low as 1/10
foot-candle on projection screens for certain types of picture projections.

7. Means of heating and cooling and ventilating without noise or
drafts under all conditions of use.

8. Facilities and structure which screen out distracting outside
noises and reduce reverberation of sound from within the room.

9. Decorations and furnishings in pleasant, light color tones.

Learning-Aid Facilities
The modern classroom should have the learning-aid facilities needed

for the jobs to be accomplished. Plans should include:
10. Wiring for the convenient use of modern classroom equipment,

including many electrical outlets and coaxial cables for broadcast and
closed-circuit television.

11. Classroom sink with hot and cold running water.
12. Functional equipment for projection, radio, television, recording

and playback, as well as books, maps, globes, chalkboards, display sur-
faces, and learning-resources files.

13. Flexible, adaptable, healthful furniture.
These are the demands good education makes of a schoolroom.

The efficient classroom is adaptable to smcdl group use of audio-visual equipment.

New York University



THE WHAT, Facilitating the Audio-Visual
Program

Vtiithout de-emphasizing any part of the above list, let us look more
closely at certain of these demands which have developed particular im-
portance because of the widespread use of audio-visual materials in the
school program.

While there are other indices of functional obsolescence in a school
building, a school plant in the mil-twentieth century is to a degree obso-
lete if it is not properly equipped for efficient day-by-day use of audio-
visual materials of all types in every classroom. This criterion, while meet-
ing With little disagreement on the philosophical level, is very often
completely neglected in the preparation of new building designs.

Few will deny, for example, the important values of projected pictures
in the instructional programs of our schools today. Yet every day of the
year professional educators, architects, and school planning committees are
approving the expenditure of millions of school-building dollars for new
classrooms in which projected pictures cannot be used effectively for
instructional purposes. Furthermore, experience has shown that within a
very short time after construction, additional and relatively high costs will
be paid to adapt these same rooms for use of motion pictures, opaque pro-
jectors, television receivers, and other visual instruction equipment.

Audio-visual ways of teaching and learning are here to stay. Hence it
is an expensive oversight to neglect this fact in the planning of new school
plants. Negligence in providing for audio-visual facilities is a sign of a
basic defect in planning in a community's schootbuilding program.

Audio-visual techniques may be looked upon as symbolic of what is

new and forward-looking in school programs. they are a basic, integral part
of good teaching, a part of an ever-increasing body of knowledge about
how people learn, and about how teachers can assist pupils to do a better
job of learning in school. School plants in which adequate provision for
audio-visual instruction has not been made are not likely to be suitable for
other improved instructional procedures of today and tomorrow.

Even at best our new buildings will, to some degree, be out of date the
day they are opened for use. The first challenge to school plant planners is
to avoid any immediate functional obsolescence which can be foretold
from what we know now of good educational procedures. A second chal-
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lenge reflects our responsibilities to future generations and to future
progress: if we believe in progress we will strive, through the creation of
flexible and adaptable building spaces, to delay any restrictions our present
ideas of a school curriculums might impose on improved educational pro-
grams of the future.

SPACE

The Classroom
For classrooms of the past, where simple recitation and lecture com-

prised the major method of classroom instruction, 700 to 900 square feet of
floor space may have been adequate. For many of the audio-visual
centered activities as well as other modern instructional procedures today,
each classroom should really have a great deal more highly adaptable
classroom floor space. Space"room to operate"is an essential tool for
improved classroom procedures. If this space is too small, it is an inefficient
tool. For common present-day maximum class sizes (i.e. 30 studentsand
it is believed that we must plan for groups of this size), an average of 40
square feet per pupil must be provided for his chair, his desk, his chalk-
board work, his reference shelf work, his part of "group work" in the class-
room, and all other possible activities in which he engages in the room. It
means his share of room space for temporary storage of "projects" and
study materials, for a record player, a tape recorder, a radio, a television
set, a slide viewer, a globe, an exhibit and other equipment. It means his
share of space for classroom dramatizations, oral reporting, guest speakers,
and other such activities. It also means uncrowded space for him to study
or listen without the distraction of others in too close proximity.

Uncrowded space for group work and other activities which do not involve the total class.

Vanderburgh, Indiana Co. Schools
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Small Rooms Restrict Classroom Procedures, Including A-V

It is probable that no basic classroom in the school built today should
be a small classroom.1 Small rooms are not adaptable to good use of all

siWEE= a
imaliMOMINEEN

r

A classroom which is too small.

San Diego City Schools

modern procedures, such as viewing films, even with class gr6,.os of small
size. Nor do these rooms of traditional size permit a wide variety of activ-
ities. Smaller sections of classes may use the largest rooms with efficiency,

but large groups cannot similarly make good use of relatively small spaces.
In this connection it is poor planning to construct a building to fit only

present day curriculums and class schedules. No present-day curriculum

demands or class schedules should be permitted to determine, through
room size or arrangement, the curriculum or schedule of the future.

Design Affects Efficiency of Use
The structure, design, fenestration, and equipment of each classroom

should be so planned as to permit as nearly as possible a 3600 orientation
to the instructional activities in the room. A room in which students must
face one or even two directions at all times if they wish to avoid glare is an

iWith the rapid advance in the use of television for areas of the curriculum which

meet common needs of larger segments of a school's population, areas even larger than

our largest basic classroom may need to be adapted for television instruction procedures.



inefficient room. This is particularly important when a wide variety of
audio-visual materials and equipment is employed by the teacher. Simi-
larly all walls should be as much as possible "instructional" walls, equipped
and lighted for instructional purposes. Yet maximum fenestration, such as
clerestory windows and the like makes such full use of the room difficult.
On the other hand, minimum fenestration (possibly a 40" vision strip on
one wall), together with thoroughly adequate electrical lighting, makes
for more efficient use of the room space. However, in construction calling
for maximum use of daylighting, the plain-glass fenestration may be sup-
plemented by use of one of the new solar-selecting glass bricks designed to
minimize surface brightness.

Classroom equipped with
glass brick to control high
sky glare and drapes for
use when projecting picture
or viewing telecasts.

Milwaukee Board of
School Directors

Auxiliary Space

Approximately 100 square feet of space immediately adjacent to the
classroom should be set aside as the professional "office" and counseling
room of the tzlacher. Elementary and high school teachers are virtually the
only professional people for whom professional office space is not com-
monly provided. This space should be so partitioned off from the classroom
that within it pupil-teacher or parent-pupil-teacher conferences may be
conducted in relative privacy. In addition to providing a place for study,
record keeping, and consultation, this space should make it possible for
teachers to review all types of instructional materials in preparation for
their use in the classroom.

The usefulness of this teacher's space grows with the increased re-
sponsibility of the teacher for teacher-pupil relationships above and
beyond "assignment, lecture, recitation" levels. Its necessity becomes more
evident as teachers assume direct responsibility for large, continuous
blocks of time with groups of students. Failure to make provisions for such
a facility nowbecause at present it would be of only restricted use to

12
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Auxiliary space used as teacher-pupil.parent counseling room as well as the teacher's office.

some teacherswould surely place a serious handicap on teachers in the

future. Even now the alert teacher is becoming increasingly critical of
"working conditions." A recent survey indicates that a prospective teacher's

selection of a position from among a number of possible job offers is condi-

tioned to a degree by the teacher's judgment of the working conditions

provided.
In addition to the teacher's office and counseling room, a space should

be provided for those creative activities of small groups of students which

might be distracting to the total class or which might require construction

work and storage from day to day until completion. This is a space in

which many of the pupil-made instructional materials may be prepared.

This area, if jointly used by two adjoining classrooms, should occupy
approximately 150-200 square feet of floor space.

Classroom space for "creative activities" of small groups of students.

New York University
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Spokane City Schools

Flexible classroom storage provided by movable cabinets.

Classroom Storage Space

As the curriculum in this country moved beyond the single text for
each subject, it become increasingly important that each classroom have
storage for various kinds and amounts of instructional materials. Again
such space in abundance is essential for classrooms where the more
modern "core," or large-time block procedures are employed. Hence in the
truly effective classroom, which is now used or which will be used in the
future for many types of learning activities, it is essential that a great deal
of storage space be provided. This space should accommodate maps,
charts, pictures, specimens, and other materials as well as reference books,
auxiliary texts, etc.

Adequate storage space in the classroom is required for such come
monly used materials as flat pictures, charts, posters, maps, filmstrips,
construction materials, and slides. Such facilities as the following should
be considered:

1. Legal size file cabinets
2. Chart cabinet in which pictures, posters, and charts up to 36 by 36

inches can be stored flat
3. Cabinet with drawers of various sizes to hold miscellaneous sup-

plies and materials
4. Storage space in wall areas (Note: Maximum adaptability to

future programs may be assured by making cabinets movable. )
Although audio-visual equipment circulated among classrooms will

usually be stored in the school audio-visual center, storage facilities that
can be locked should be provided for equipment that is temporarily or
permanently assigned to a room. Building plans should anticipate the time
when much of the so-called AV equipment, such as projectors, receivers,
tape recorders, and the like will remain in the classroom as a regular part
of the permanent equipment.

14
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Vanderburgh, Indiana Co. Schools

A room with ample project area.

Project Areas
Modern educational practices call for learning experiences requiring

flexibility of seating arrangements and for small group activities. The term
"project area" is frequently used to refer to the space needed for these
small work groups.

There should be ample space at the side or rear of single room units
to permit individuals and small groups to use various audio-visual mate-
rials without unduly distracting other work groups in the room. Such
group-work areas within the classroom proper are in addition to the small
project rooms separate from, but immediately adjacent to, the classroom.

Both types of project area, whether in the general classroom space or
separate from it, should be provided with at least two electrical outlets.
The project space should be provided with a sink or water basin not less
than 24 inches by 12 inches and 9 inches deep, equipped with low pressure,
quiet-running faucets for both hot and cold water, and with a positive over-
flow control. The sink unit should be equipped with an approved drinking
fountain device.

"No-splash" classroom sink with
quiet-running faucets.

San Diego City Schools
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A small projection screen, 40 by 40 inches, in addition to the regular
classroom screen, should be provided for such areas.

Display Facilities

Classrooms should be supplied with adequate vertical and horizontal
display space. It is difficdlt to define what is sufficient since the needs
depend on the type of teaching and the nature of the learning activities
which will take place in the room. For this reason it is advisable to use
flexible installations that can be changed readily to increase or decrease
the area of display facilities, or to use dual purpose installations (e.g. chalk-
board on one side, "tackboard" on other side of reversible panels.)

Vertical display facilities, such as chalkboards and tackboards, should
be installed at pupil eye level and should be well lighted. In planning for
the installation of chalkboard, careful attention should be paid to the color
and reflection qualities of the surfaces to assure the best possible "seeing"
conditions. Display boards should have light colored surfaces.

Some methods of providing flexibility in the amount of vertical display
facilities are the use of ( a ) reversible chalkboards and bulletin boards,
(b ) "swinging" boards which consist of a number of wings or leaves which
can be turned at will, ( c) counter-balanced chalk and bulletin boards that
can be raised to expose additional chalk or bulletin board areas, ( d ) peg-
board panels equipped with various hooks and clamps and other devices
for mounting displays and exhibits, (e ) vertical stanchions equipped for
mounting a wide variety of two and three dimensional exhibits, (f ) display
rails, attached above the chalkboard with adjustable, movable hooks to
adapt to various sizes and types of display boards, and ( g ) one or more
panels of chalkboard surface on magnetic (steel) backing for use with
magnetized displays.

Horizontal display areas should provide for the exhibition of objects,
models, and exhibits. Here again dual purpose fixtures can be utilized. The

A blank wall may be converted to an Instructional" wall by Installation of flexible, vertkal
display qulpment.

Moduwall, Inc.



most common Mies are ( a ) those that pull out from a recess in the walls,
and ( b ) hinged shelves that can be raised and locked into position. A hori-
zontal display surface can also serve as a cover for a storage bin, drawer
space or shelving.

Storage chests for posters, charts or maps, when mounted on gliders
and fitted with durable table tops, become movable display space, room
dividers, and work tables. Where storage closets or cabinets extend into
the classroom or workroom area the protruding walls of these closets can
be used for additional vertical display boards.

Any door sills should be flush with the floor so that equipment carried
on wheeled carts may be transported easily from room to room.

HEALTHFUL ENVIRONMENT
The Light Problem

As has been pointed out, facilities should be provided for maintaining
from 25 Zo 60 foot-candles of shadow-free, glare-free light from electrical
sources at all reading and working areas, to provide ratios of 1 to 3 foot
lamberts for immediate tasks and 1 to 10 for general immediate environ-
ment. For some time now we have realized that a very large share of the
work done in a school involves intensive use of the eyes. We have gone
after "enough light" for these visual, or seeing tasks. Recently we have
been concerned with such light factors as glare and contrast as well as
quantity of light. To meet our quantity standards we began many years
ago to increase the percentage of wall and ceiling areas devoted to natural
light entrances. This, prior to the development of efficient electrical light
sources for classrooms, seemed to be the "economical" thing to do, even
though we were aware that the use of natural light sources for our main
light supply resulted in great variations in the amount and quality of light
on the many surfaces of the classroom. To meet the "quality standards"
concerned with glare, shadow, etc., we have attempted to establish
"controls."

More recently we have discovered that to meet both quantity and
quality standards, building planners must supplement even the maximum
natural sources with a consistent supply of light from electrical sources and
must provide wall, floor, and furniture surfaces which have proper reflec-
tion values.

Through careful planning and complete application of all of those
lighting developments, plus careful attention to light contrasts crpated by
coloring and surface treatment of walls and furniture, the modern architect
is able to create good light conditi6ns in the classrooms and laboratories of
our new school buildings.

Herein "lies the rub." School planners and teachers alike demand good
shadow-free and glare-free light for all classrooms. Modern teachers de-
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mand good light plus the degree of light control which will permit effictent
use of projectors of all types. School planners frequently agree in principle
with the teacher but point to the increased cost of meeting both demands.

In this connection it is interesting to note that some modern planners
are using a very simple way to satisfy both the demand for good light and
the need for more complete light control, at an overall saving in costs. It
has become quite clear that the demands of the modern instructional pro-
gram may be met by constructing classrooms which utilize natural daylight
and light from electrical sources with maximum efficiency. Large "picture-
window" walls, for example, which in themselves are relatively expensive
and which frequently require costly structural adaptations, do present a
large source of natural light, but in making this light available present not
only undesirable sky, snow, and ground glare, but also the visual distraction
of out-of-school activities. Consequently, to these sources must be applied
light control devices which reduce in turn their classroom-light producing
efficiency. Similarly, clerestory windows and light sources in the ceiling,
while raising the potential of natural light in the classroom, are relatively
costly and inefficient. Such installations normally require additional . ex-
penditure for building structure adaptation, for installation of light control
devices, and for unusual maintenance costs.

Original costs, cost of complete light control, and maintenance cost
may be materially reduced by providing for all of the ordinary classroom
light demands from electrical sources, and by supplying only enough
window space for the comfort of being able to look out of a window. The

0

A wall panel illustrating two commonly
used methods of light control, drapes and
full-closure Venetian blinds. It should be
noted that normally one, not both methods
of control would be applied to la window
urea.

Joseph W. Molitor



light from such reduced window areas may be easily controlled by rela-
tively inexpensive installations of full-closure Venetian blinds, or decora-
tive classroom drape materials, or both. Such de-emphasis of window
areas in favor of more efficient lighting schemes also leads to reduced
operating expenditures (i.e., less heat loss and less fuel consumption and
less maintenance cost) and to more efficient use of classroom space. Then
instruction becomes not only more nearly 3606 oriented, but to a degree
at least, the fourth wall becomes an "instructional wall."

The Amount of Light Control
Light control is one of the most important of the special problems

facing school planners who are designing classrooms to fit the needs of
modern education. At the present time light control facilities are a "must."
No system has yet been devised which permits satisfactory day-to-day use
of the several projected-picture mediums in the classroom without light
control facilities in addition to those which control sun and high sky glare.2

To assure optimum use of all projected materials, the light reaching
the classroom should be controlled so that the illumination in the room,
particularly on the surface of the screen, does not exceed one-tenth foot-
candle. The level of light permissible for any specific situation will, of
course, vary depending on such factors as kinds of materials being pro-
jected, equipment used, picture size, and specific class needs such as
note-taking. ( I, 4)

It is recognized that, with modern, properly functioning projection
equipment, some pictures may be viewed effectively when the light level
in the room is higher than one-tenth foot-candle. This specification of
minimum brightness does, however, recognize the necessity of achieving
satisfactory light control for the use of color projections, for the use of such
important classroom devices as the opaque projector and the micro-
projector, for the comfortable viewing of pictures over a considerable
period of time, and for good tonal quality in the projected picture.

The Committee on Non-Theatrical Equipment of the Society of
Motion Picture Engineers makes the following comments on room
darkening:

"Good tonal quality in the projected picture is impossible if the room
in which it is being viewed is not adequately darkened. On the other hand,
this does not mean that the room must be absolutely dark. Studies have

2The Committee recognizes that considerable research is in process to develop screens
which are optically more efficient. However, at the present time there is no new
development on the market which eliminates the necessity for general light control in
the classroom. So called "daylight" screens may be used successfully for projection
from high-intensity projectors (not for opaque projectors or for most color trans-
parencies) and for groups of limited size and seating arrangement. Such screens are
in no sense an all-purpose classroom screen and do not eliminate the necessity of
light cont. JI devices in the classroom.
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indicated that a general room light of the order of one-tenth foot-candle is
not harmful. This is a level of illumination under which it is difficult but
not impossible to read ordinary newspaper type.

Aside from making provisions for excluding light from the room until
the general level of illumination is at least as low as is indicated above, it is
particularly necessary to make sure that no narrow beams of light, espe-
cially sunlight, enter the room to produce bright spots on walls near the
screen, or to strike other objects in the room to produce bright spots on
walls near the screen, or to strike other objects in the room from which
dazzling reflections will be thrown. For the comfort of the spectators the
screen should be the brightest object in the room." ( 50:12-13 )

The control of natural light entering the classroom, so that the illumi-
nation in the room may be reduced to a tioint where it does not exceed one-
tenth foot-candle, will assure the satisfactory use of all types of projected
materials and is therefore a basic requirement in classroom planning. How-
ever, there are other considerations in the matter of light control which a
school should consider if optimum projection facilities are desired.

One of the most desirable of these additional facilities is the ability to
provide at will controlled amounts of general low-level room illumination
which will not f all directly on the projection screen. This provision enables
the teacher to increase the light level in the classroom when certain types
of materials are being projected. With materials such as slides of line-
drawings, enough light can be permitted to enable pupils to take notes.
Eyestrain, which may result when projected pictures are viewed over long
periods of time in an excessively darkened room, can be effectively reduced
with this low-level lighting.

Research on the illumination of projection screen surroundings has
been carried on for a number of years by the Illumination Engineering
Society. In view of our present knowledge, it seems desirable to be able
to carry the amount of general illumination in the room during projec-
tion from one-tenth to one foot-candle. When one foot-candle of light is
directed downward in a normal size classroom, probably about one-half
foot-candle of non-image forming light will be falling on the projection
screen. One foot-candle of downlighting on desks will permit the taking of
simple notes. A system of general low-level lighting may also prove useful
when the instructor employs "spot-lighting" to illuminate a class demon-
stration, a chalkboard presentation, or classroom dramatizations.

Because of the variable character of outdoor light admitted to the
classroom at various times of the day, it is difficult to admit just the proper
amount of overall illumination for the classroom during projection by the
use of partially translucent material over the windows. The simplest and
most desirable method of obtaining the proper amount of room illumina-
tion during projection is to use general low-level lighting from electrical
sources.
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This low-level lighting can be provided by one or two lighting fixtures

installed in the ceiling toward the side of the room opposite the projection

screen in such a manner that the light is directed downward and away
from the screen. By varying the wattage of the bulbs used in such fixtures,
considerable flexibility can be obtained as demanded in each classroom.
It may be more practical thus to achieve the proper low-level lighting by

the use of extra switches than by.the use of dimmers.

The opaque projector is an
important classroom device
which requires proper light
control for effective use.

Charted Beseler Co.
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Methods of Control of Natural light Sources

Numerous surveys have -een conducted to collect data on methods of

light control in common use and on the relative merits of these methods.

The results of a number of surveys on methods of light control were
studied by the Committee that assisted with the preparation of this hand-

book. The most common methods of light control of natural light sources

were found to be these:
Drapes ( opaque only; also a combination of translucent drapes for general

glare control and opaque drapes for darkening. )
Opaque shades ( blinds )
Full-closure Venetian blinds

It should be noted that consideration of adequate light control at the

time of the original planning and construction of a building can greatly

affect the cost and the efficiency of such installations.
Where the provision for light control necessary for full use of audio-

visual procedures was overlooked in initial planning, in favor of the mis-

conception that projected pictures will be viewed in a central "audio-

visual" room, school boards have experienced the inevitable extra expense

of going back and equipping classrooms for audio-visual purposes after the

building was up and in use. The cost of light control facilities installed
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after building construction is considerably higher than when such installa-
tions are made at the time of construction. The inefficiency of attempting
to schedule all viewing of projected materials necessary to modern instruc-
tional programs in a central viewing room is no longer doubted.

The generally accepted advantages and disadvantages of each of
these three common methods of light control are here discussed briefly. In
selecting a method or methods of light control to be used in any given
situation, planners should consider these factors: ( a ) effectiveness for
controlling light, (b ) durability, ( c ) cost, ( d) ease of installation, ( e ) ease
and cost of maintenance.

DrapesThe result of surveys indicates widespread recommendation
of drapes as an effective and economical method of light control, and the
trend seems to be toward the use of opaque, fire-resistant, plastic drapes
installed on tracks.

Literature in the field contains such descriptive names of drapes as
roller-type drapes, pull-up accordion drapes, portable drapes, and pull
drapes mounted on tracks. Drapes may be made of opaque cloth of many
types or of opaque plastic.

The method of "drape" light control favored by most audio-visual
directors at the present time is the use of pull drapes on permanently in-
stalled tracks. Among the advantages set forth for this method are:

1. They are highly efficient when properly installed.
2. They are easily operated.
3. They need not interfere with ventilation of classroom.
4. They may improve acoustics of classroom.
5. They are available in colors and may therefore be planned to add

to the attractiveness of a room.
Additional advantages claimed for certain types of plastic drapes

include the following:
1. They are fire-resistant.
2. They are easily cleaned.
3. They permit use of light weight track which is easily installed.
4. They are less expensive than woven cloth drapes.
Some limitations of drapes shOuld be mentioned.
1. Some types are bulky.
2. They collect dust and must be cleaned periodically.
3. Cloth drapes need to be made fire-resistant.
4. They do not provide for control of sky-glare when not needed for

room "darkening." ( A double installation of translucent drapes to
cut window or sky glare plus opaque drapes to give more complete
light control, takes care of this 'limitation.")

In rooms with adequate mechanical ventilation devices, drapes may
be installed close to the window wall and may extend down only to the top
of the window cabinets or sills, provided the drapes drop behind a low
baffle extending above the level of the cabinet or the sill. ( see page 23 )
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St. Louis Public Schools

Drapes properly mounted to fall free of
window shelves and ventilator.

St. Louis Public Schools

Light leaks at top of this drape installation
are prevented by a decorative valence.

_

American Air Filter Co.

Low baffle prevents blowing of drapes installed
above vents of a unit-ventilator.

San Diego City Schools

Drapes installed 12 to 18 inches out from win-
dows to allow free flow of air without xcessiv
light leakage.

A
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When windows are used for ventilation, tracks for drapes should be
installed about 12 to 18 inches out from the windows. Drapes in this case
should be secured at each end and overlapped 8 to 12 inches in the middle
to prevent light leaks. Such installation will provide light control while
allowing air to enter the room through open windows.

Pleats may add to the esthetic quality of the installation, especially
when the drapes are drawn, but they are not needed for light control and
add 50 to 100 percent to the cost of material. In addition, pleated drapes
are often bulky and difficult to draw back so as to free all wall area.

Satisfactory drape installations can be made both with and without
traverse control cords, but the installation of such cords is a good invest-
ment, because the drapes are easier to open and close and there is less
chance that edges of the drapes will be damaged.

Drapery track should be selected on the basis of the service it will be
called upon to perform. It is a mistake to install a light weight track to
support a heavy drape. On the other hand, a very heavy track is not needed
for light weight drapes. Some tracks have the advantage of bending easily
so that they can be installed to allo'w the drapes to be pulled around a
corner to stand against an unused wall when not in use.

ShadesThe most common type of opaque shade is the perma-
nently installed rolled type. For complete satisfaction, most installations
require special flaps or channels to eliminate light leaks. These channels
may be made of wood or metal. Hinged flaps are recommended since Ihey
are less likely to fray or tear the edges of shades.

Portable shades which can be moved from room to room are definitely
not recommended. They represent a makeshift arrangement with most of
the disadvantages of the old single "projection room" concept of audio-
visual education. The number of teachers able to.use projected materials at
one time is limited by the number of sets of portable shades. Class time is
wasted in preparatory activities, and in general ease 'of the using materials
is reduced.

The following advantages and limitations of roller shades should be
noted:

1. Advantages
a. Easy to operate when properly installed
b. Available in colors and may, therefore, be planned to add to the

attractiveness of a room
c. Less expensive than other meansfor use in older classrooms

which have relatively small window area to cover
d. May be adjusted to control excess light and sky-glare for class-

work other than viewing pictures.
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2. Limitations
a. Are often not efficient in light controls, especially for classrooms

of new type construction
b. Are susceptible to damage
c. Hinder window ventilation
d. Difficult to adapt to sky-glare problems

Opaque roller shades are avail-
able in several colors, and are
effective when used with light
arrester channels or flaps. A
pulley stop on the shade cord
is more desirable than a catch
on the spring roller.

Thomas E. Batson

solow.

11
pr".0

PULLEY STOP

Roller shades may be made of canvas, of light weight fabric, or of
oilcloth. Canvas is durable, but it requires a strong spring roller, rolls up
into a large clumsy roll, and is costly. Oilcloth shades tend to "pinhole"
easily. Light weight opaque shade fabrics having neither of these disad-
vantages may be obtained.

Full-Closure Venetian BHnds, Adjustable Louvres, and Jalousies
The ordinary type of Venetian blind is not satisfactory as a means of con-
trolling light for projection purposes unless combined with a drape instal-
lation. There are, however, now available new types of full-closure Vene-
tian blinds and jalousies especially adapted to the problem of classroom
light control.

Some of these newer types of full-closure Venetian blinds have
broader slats than the common variety of Venetian blind, and in some
instances the blinds are so constructed that they close to form a trap,
thereby shutting out light more completely than the ordinary type of Vene-
tian blind while still allowing a certain amount of air to circulate. These
newer types of Venetian blinds are more efficient for complete light control
when mechanical rather than window ventilation is employed.
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Wire Tighteners

Thomas E. Batson

Wire

-.Mak

Steel Cross
Stays

Curved Bracket to Anchor Wire

Roller shade designed to control skylighting.

Adjustable louvres can be an effective method for controlling light
coming through skylight and clerestory installations. Louvres may be of
wood or metal and must be adjustable by levers or cranks installed con-
veniently in the classroom. Louvres and jalousies made for installation out-
side buildings are not suitable for use in climates where snow and ice are
common.

Easily operated mechanical devke for "darkening" skylight in classroom.

Mackin Venetian Blind Co.
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Full-closure Venetian blinds to solve the prob-

lem of window light control.

IMF San Diego City Schools

SummaryThe Committee on Non-Theatrical Equipment of the

Society of Motion Picture Engineers makes the following statement:

"Standards of quality in educational projection ought, if anything, to

be higher than those in the theatrical motion picture field. The pupil does

not come to the classroom to be entertained, but to learn. In order to learn

from the screen, he must watch it diligently, even though he may happen

to be seated in a position that affords him only an oblique and distorted

view of the picture. In order to learn from the sound, he must be able to

understand reproduced speech without effort, and he must be able to

obtain a true impression of the character of natural sounds and of the tone

qualities of musical instruments when these are used in the films.

In a motion picture theatre, if one has to sit in an unfavorable loca-

tion, as a rule he is subjected to this annoyance for only a single perform-

ance. In the schoolroom, however, he may be required to keep the same

seat day after day. If this seat does not give him a good view of the picture

and a good opportunity to hear sound, he is under a permanent handicap.

It is because of these considerations that in several instances this

report recommends narrower limits than are commonly accepted in thea-

trical projection practice. The Committee believes that in the educational

field there should be no compromise with respect to the conditions that are

necessary to secure substantially equal performance for all persons in the

classroom."
In summary it may be stated that the following recommendations are

supported by research:
1. Every classroom should be equipped for the effective use of pro-

jected materials.
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2. No system of projection has as yet been devised which permits
satisfactory day-to-day use of the several projected picture
mediums without light control facilities.

3. The light control installation should be such that the illumination
in the room, particularly on the surface of the screen, may be
limited to one-tenth foot-candle.

4. It is preferable that classrooms not be in total darkness; the level of
non-projected light on the projection screen should probably not
exceed one-half foot-candle at any time.

ADLOJUATPAAls:

Pull drapes and full-closure Vene-
tian blinds or louvres can control
clerestory lighting successfully.

American Council on Education.

Thomas E. Batson

INTERLOCKING SLATS
CLOSED POSITION
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Air Climate
Poor ventilation and improper room temperatures create uncomfort-

able and, in some instances, unhealthful classrooms. Discomfort alone has
long been known to be a serious distraction factor in learning situations. In
more active classroom programs, including the use of projected pictures in
the classroom, this distraction factor sometimes becomes acute where ven-
tilation and temperature controls are disturbed by closing off windows and

doors.
In the modern school building, where an extremely wide range of

activities takes place at any time of the dayincluding motion pictures in
some rooms and possibly singing or square dancing in othersit is quite
unlikely that proper control of ventilation and temperature can be
achieved without provision for individual automatic classroom unit
control.

The optimum room climate for projecting pictures in "darkened"
rooms is the same as for other kinds of learning: the air should be fresh
smelling, not excessively humid, and the temperature held within rather
narrow limits. In school classrooms, the most important function of ventila-

tion is the maintenance of a proper temperature. Poorly ventilated school-
rooms become "stuffy" not because of any chemical deficiency of the air
such as lack of oxygen or excessive carbon dioxidebut because they get
hot and humid. To avoid this, sufficient outdoor air must be admitted to
balance bodyheat from the pupils, heat from the lighting system when
lights are on, and solar heat, which tends to warm the room even when
shades or curtains are drawn. Even in cold climates this normally neces-
sitates the controlled admission of a good deal of outdoor air whenever
classrooms are occupiedmore thaii enough to take care of odor and
hum4dity problems.

Where it becomes necessary to "darken" the room for a very short time
only it is often possible, even in warm weather, to close the windows com-
pletely without noticeable warming of the room. However, in such in-
stances the formula is a delicate one, since even a small rise in temperature
tends to promote the distractions and "learning lethargy" which accom-

pany physical discomfort. Trying to teach or to learn by any means in a
room at a temperature of 80° and a high relative humidity is a discourag-

ing and frequently a fruitless process. Consistent use of projected materials
requiresas indeed does teaching of any typesuitable mechanical ventil-
ation. (In this connection serious consideration should be given to making
all new school buildings, the use of which will undoubtedly extend for 60

or more years, readily adaptable to air conditioning equipment.)
Good mechanical ventilation may be defined as some means for intro-

ducing a sufficient quantity of cool air to each classroom to prevent over-
heating without causing uncomfortable drafts or distracting noises, even
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1

41111ft.,

Minneapolis...Honeywell.

Poor ventilation and improper room temperature create poor and sometimes unhealthful
learning conditions.

when, as is often the case, classrooms in other parts of the school may
simultaneously require heating. "Sufficient quantity," as used in this defini-
tion, may mean as much as six or seven, or even eight or ten complete air
changes an hour, depending on the room heat gain.

The distinguishing feature of any system of ventilation which meets
this definition is that it provides automatic two way temperature control.
Unlike the familiar household heating system, it gives the thermostat not
only the power to "turn on the heat" whenever the room is about to become
too cold, but also the power to "turn on the cold" when the room threatens
to become too hotand it accomplishes this without interference with light
control devices, without the distraction from wind-blown papers, and with-
out the discomfort which results from opening windows in cold weather.

The heating-cooling "budget" of a typical classroom in cold weather is
expressed in thousands of BTU ( British Thermal Units ). Heat given off by
pupils, plus sun heat entering the windows ( which warms the room even
if curtains are drawn), more than compensates for "heat losses" to the
outside by way of windows, ceiling, and floor, requiring ventilation cooling
to hold the temperature inside at 75° with an outside temperature of 400.
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All cdoconditioned school, San Angelo, Texas.

San Angelo, Texas Public Schools

In this example, the heat-producing lighting system is turned off. Heat

from a 500-watt projector would add about 1700 BTU. Drawn curtains

reduce window loss to the outside, necessitating still more "excess" ventila-

tion than that shown on graph.
A schoolroom unit ventilator, placed beneath windows on an outside

wall, balances the "heat budget" automatically, under control of the room

thermostat, providing just the degree of heating or cooling needed at all

times, without causing drafts. Since air is drawn in beneath the window

and blown towards the ceiling in front of the curtain, no darkening prob-

lem is created. A "light stop" baffle on top of underwindow cabinets covers

gap at bottom of darkening curtains, thus avoiding a distracting line of

light at the pupil eye level.

Each child in the classroom
is a "little furnace" produc.
ing from SOO to SOO BTU's

of heat each hour.

Owens-IlUnois

500 TO BOO
B.T.U.s -PER HOUR
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Herman Nelson San Diego City Schools

Unit ventilator with light stop to catch Careful sound treatment prevents undue
drapes when drawn to darken room. distraction.

Sound

The greatly increased pupil activity that accompanies modern class-
room procedure, as well as the growing audio part of the audio-visual
program, has pointed up the need for attention to the importance of sound-
treating all classrooms and other instructional areas. Sound motion pic-
tures, or recordings, or radio broadcasts, or TV programs ( either TV
reception or the production of live programs in the room) are likely to
show up at any time in any room in the building as a regular part of the
classwork. For good use of such equipment within a classroom and to
avoid undue distraction by the more active processes of students in other
rooms, all classroom and laboratory areas should be carefully treated to
reduce reverberation within the room and to reduce sound transmission
from one room to another.

A satisfactory acoustical environment has been defined as one "in
which the character and magnitude of all noises are compatible with the
satisfactory use of the space for its intended purpose." Noise is defined as
any unwanted sound. Noise level for classrooms should be no greater than
35 to 40 decibels at any time.

in the classroom the acoustical problem is largely dependent upon
( a ) keeping the background noise low enough to avoid interference with
desired speech or music and (b ) controlling reverberation time so that it
will be short enough to avoid excessive overlapping of successive sound
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and yet long enough to provide some blending. These requirements, in
turn, depend on proper acoustical treatment of the room itself and the
control of noise from adjoining spaces.

Various rooms present different acoustic problems depending on such
factors as the size and shape of the room, the furnishings, and the number
of occupants. Reverberation time is the length of time necessary for a
sound to die away after the source has stopped producing it. The limits of
acceptable reverberation time for a classroom of 10,000 cubic feet ranges
from 0.6 to 1.2 seconds. It is important that reverberation time be correct
over a wide range of frequencies. A common imbalance is excessive rever-
beration at low frequencies and inadequate reverberation at high frequen-
cies. The result is boomy yet dead, and music reproduction is particularly
poor.

Room showing application of sourti
absorbing materials on ceiling.

Satz Diego City Schools

Tw-
"r. 17.704

Aniik

Reverberation time can be controlled inexpensiiiely by the proper
application of sound absorbing materials on ceilings, walls or floors or all of
them. An experienced acoustical engineer should be con*sulted to deter-
mine the required acoustical treatment of various classrooms.

Problems of sound insulation may be most readily and economically
solved at the time a building is being planned and constructed.

Sound insulation may be accomplished in part by skillful building
layout, so that classrooms are removed from noisy areas such as gym-
nasiums, cafeterias, school shops, and music rooms. Further insulation may
be gained through the use of proper wall materials, floor insulation, heat
ducts, and service lines. Nonporous and rigid constructions for partitions
and floor slabs must be adopted if appreciable sound insulation between
rooms is expected.
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It should be noted that "open classrooms," flexible walls, and parti-
tions, as well as large window areas and open windows, create very real
sound problems for the classroom.

EQUIPMENT
Wiring

It is impossible to anticipate what the wiring requirements of our
classrooms will be even a few years in the future. It is safe to say that
there will undoubtedly be an increase in the number of commonly used
machines and instructional or learning-aid devices. Even in the present
stage of development of audio-visual aids it has become evident that there
must be provision for electrical outlets in all areas of all classrooms.

Also with wide use by schools of both broadcast and closed-circuit
television just around the corner, no new building should be erected with-
out ample wiring or conduit for classroom television equipment.

Electrical Switches and Outlets

In addition to switches regularly placed near doorways for the control
of overhead lighting, an additional room light switch may be installed on
the wall of the classroom opposite the side of the room on which the pro-
jection screen is mounted. This switch is convenient for providing imme-
diate and easy control of room lights by the projectionist.

There should be several electrical outlets at the back, front, and side
of the classroom. One of these outlets should be near the usual location of
the projection stand. Outlets .in the front are needed for such equipment
as overhead projectors, record players, and tape recorders. Outlets at the
side of the room will be needed for experiments and small group work.

Electrical outlets should deliver 110-130 volt alternating current and
be fused for no less than 20 amperes. Lines serving the outlets should be
separate from the lines serving regular overhead lights. Circuits should be
so designed as to allow simultaneous use of equipment in any number of
adjacent classrooms without overloading the circuits.

Here again it is unwise to establish the wiring specifications for any
classroom on the basis of present uses of electrical equipment. Not only is
it probable that teachers in such subject areas as algebra and foreign
language will have ever increasing need for an "electrified" classroom, but
a classroom inadequately wired today in anticipation of its use by teachers
who have little present-day use for electric-powered equipment may be-
come very quickly a highly inefficient teaching station for other teachers
who have great need for such equipment.

All electrical outlets should be installed at convenient heights above
the floor, probably not more than 36 inches above floor level. No outlet
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San Diego City Schools

Small group listening to playback requires electrical outlets where such activities can be carried
on without undue distraction of class.

The microprojector is one of several pieces of eiwipment requiring an electrical outlet at the
front of the room, and a high degree of light control.

American Council on Education
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should be on or near the floor where it is relatively inaccessible and where
it is vulnerable to dirt, floor waxes, and cleaning operations. Whenever
possible, circuit breakers should be used rather than fuses.

In summary it may be stated that a minimum of 12 double outlets
should be included in every classroom. These outlets should be located as
follows:

1. Three at the front of the room
2. Three at the rear of the room
3. Three on each side wall.

Use of "electric strip" provides
for flexibility in use of electrical
equipment in all areas of the class-
room.

New York University

Screens

It is recommended that every regular classroom be provided with a
projection screen which will accommodate projection by all types of class-
room projectors. There may be a few teachers who do not use projected
pictures. However, every room should be so equipped as to accommodate
any teacher assigned to the room in the future.

The classroom screen should be of a type that can be made ready for
use quickly and easily. It should be so housed that; when not in use, it will
be protected from dirt and damage and be out of the way of other class-
room activities. A pull-down screen in a roller case mounted on wall
brackets will meet these requirements with effectiveness and economy.

Other types of installations, such as a flat mounted screen behind a
movable chalkboard or bulletin board, if of adequate size, are also satis-
factory. Tripod mounted screens provide a certain amount of flexibility in
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placement but are not recommended for general classroom use because
such mounts are accident hazards and are space-consuming, time-consum-
ing, and awkward.

The screen should be placed so that its lower edge when fully ex-
tended is near the eye level of seated pupils and so that no installation,
such as ceiling lights, will interfere with the viewing. It should be so placed
in the room that its surface may be darkened regardless of time of day or
outside light conditions and so that it can be seen distinctly from all parts
of the pupil-seating area. This condition is approximately fulfilled when

A typical pull-down screen in roller
case. The 70" by 70" size is recom-
mended for most classrooms.

American Council on Education

no row of seats is wider than its distance from the screen. No viewer should
sit farther from the screen than five or possibly six times the image width
nor closer than two times the image width. It should be noted that many
classrooms are so limited in area that good and healthful viewing by all
members of the class is impossible.

Screen Size
In order to provide sufficient surface for all types of projection, a

screen 70 inches by 70 inches is recommended at the present time for
classrooms. At a distance of 30 feet the image from a 16mm motion picture
projector using a 2-inch lens, or of a 35mm filmstrip projector using a
5-inch lens, almost fills the screen.

Square screens are recommended because they are more suitable for
use with vertical slides and the variety of picture shapes encountered when
using opaque, overhead, arid micro-projectors. The pictures projected by
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such equipment tend to "spill over" the edge of a rectangular screen.
Although a somewhat smaller screen, no less than 50 inches wide, will

usually satisfy the requirement for motion pictures that no viewer be
farther than five times the width of the image from the screen, the 70-inch
screen is recommended because it is needed for other types of projectors,
for use with still pictures containing fine details which must be held on the
screen for prolonged study, and for the use of motion pictures and film-
strips with groups of 35 persons or more.

Projection screens for use by small groups of 6 to 12 students working
in project areas may, of course, be correspondingly smaller. Screens 36 to
40 inches square and mounted in spring-roller cases are satisfactory for
such purposes.

Screen Types
Screens are of 5 general types: The "white matte" screen, the beaded

screen, the aluminized plastic screen, the new "wide-angle" screen, and the
so-called "daylight" screen. Detailed information on the characteristics
which should be considered in selecting screen types are discussed in such
publications as Recommended Procedure and Equipment Specifications
for Educational 16mm Projection, and The Architects Manual of Engi-
neered Sound Systems.

Matte ScreensMatte screens have smooth white surfaces. Many
authorities recommend matte-white screen surfaces for square classrooms,
stating that the image can be seen clearly and without distortion from all
parts of the classroom seating area. The reflected light is distributed more
uniformly from a matte-white screen than from a beaded screen, but the
image on a matte screen surface is less brilliant than on a beaded screen
surface for persons sitting at an angle of less than 22 degrees from the
center of the screen.

Beaded ScreensBeaded screens have a surface covered with small
glass beads which have the property of reflecting and at the same time
refracting light in such a way that a high proportion of the light is sent
back in the direction from which it comes.

Because of the greater reflective power of the beaded screens a
brighter image is obtained than on a matte screen for persons seated not
more than 22 degrees from the center of the screen. However, the picture
brightness tends to fall off rapidly as the viewer moves out from the center
of the screen so that at angles beyond 22 degrees the image on a beaded
screen is less bright than on a matte screen.

As beaded screens are used there is a tendency for the beads to be
knocked off, thus lowering the overall reflective power of the screen and
producing a surface that gives a blotched appearance to the reflected
image.

Aluminized Plastic ScreensThese screens present a higher reflection
factor than beaded screens and in general have the same limitation of
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When viewing projected pktures, the audience should be no closer than 21/2 image widths, and
no farther than 5 image widths from the screen. No one should sit more than 30 degrees from
a line perpendicular to the center of the screen.

viewing angles as the beaded screen.
Wide Angle ScreensThese screens are at present adaptable. to only

wide angle motion picture projectors and films. Such equipment and
material is not now readily available in schools.

"Daylight" ScreensSeveral types of screens are on the market today
which claim to permit satisfactory projection of pictures in the classroom
without special light control installations. This group includes the hooded
screen or shadow-box type, the rear projection screen, and screens using
various improved surface materials of glass, silver, plastic over aluminum,
etc. To date, none of these can be recommended as a substitute for room
light control; however, they are often useful for small group projection.
Through classroom experience audio-visual directors have found the fol-
lowing advantages and limitations of "daylight" screens:

L Advantages
a. Make possible projection of some materials by high intensity

projectors in a lighted room.
b. Facilitate use with a small group within a classroom.

2. Limitations
a. Such screens are not a substitute for an all-purpose class-

room screen.
b. Such screens do not eliminate the need for classroom

"darkening."
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c. Screen size is limited in most types to 40 by 40 inches or less,
thus limiting the size of audience.to less than class size.

d. The small screen size eliminates use of most opaque pro-
jectors and of large detailed images.

e. These types are not readily adaptable to use of the over-
head projects with normal-size class.

f. Some types will produce a satisfactory image only for those
persons sitting in a very limited area of the classroom
directly in front of the screen. For other seating locations
the picture is distorted or insufficiently illuminated.

g. Some types, such as those of glass, are breakable, heavy, or
both, thus reducing the degree of portability.

h. The cost of such equipment is high for this limited use.

Projection Stands
It is advisable to have a movable projection stand in each classroom.

A projection stand is a useful and adaptable piece of classroom furniture
capable of holding projectors, tape recorders, record players, radios, and
other objects used in the classroom.

-11...01/1111MILI.

Movable projection stand.

San Diego City Schools

The stand should be capable of holding 85 to 100 pounds and should
remain steady in spite of the vibration of a running 16mm sound projector.
The stand should be from 3 to 8g feet above the floor. The inclusion of one
or two shelves, books for cables, and film can pockets will increase its
utility. The dimensions of the top of the stand should be not less than 18" x
24". The stand should be mounted on three to four-inch rubber wheels
and should be equipped with adequate braking facilities so that it will stay
in position even if used on a slightly sloping floor.
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Movable projection stand.

San Diego City Schools

1

Speakers

Speakers permanently installed in the walls of the classroom are not
generally recommended. The efficiency of many speakers tends to decrease
with age. Furthermore, a speaker which will match the impedance and
power output of one piece of equipment cannot be used indiscriminately
with other equipment. For these and other reasons it is best not to install
a permanent speaker but rather to install a speaker conduit to eliminate
the stringing of long cables across the floor of the classroom.

It is often desirable to install a bracket or drop shelf which may be
easily reached without standing on a chair or other object, that will fold
against the wall when not in use. Such a shelf should of course be of
sufficient size to hold any normally used classroom type of speaker. How-
ever, for classrooms of ordinary size the speaker may well be set up near
the projector at the rear of the room. A location near the projector has the
additional advantage of avoiding long speaker cords on the floor in rooms
in which speaker conduits have not been provided.

IN.SCHOOL TELEVISION
Television, both broadcast and closed-circuit, is now being used in

many of the nation's schools. Through proper planning before contracts
are let, it should be possible to provide the potential of both open and
closed-circuit television to any and all classrooms with little extra cost. To
accomplish this, TV cable conduit should be installed to each room or
location where the use of television is anticipated. The installation of such
conduit at the time of construction makes possible the pulling of coaxial
cable either immediately or at any future time. Conduit should be ade-
quate for coaxial cable plus any other anticipated system of communica-
tion such as public address or radio antenna leads.
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Receiving Equipment
Most authorities are agreed that it is better to move the TV set into

the classroom than to move the students into a TV "viewing room." This
can be accomplished by .mounting the receivers on large rubber casters
that permit free and convenient movement from room to room. It is impor-
tant that each floor be equipped with a sufficient number of sets to meet
the needs of teachers in such areas. Conventional VHF sets will permit
reception of twelve signals ( programs ) simultaneously. These should be
assigned to Channels 2 through 13. Should broadcast stations come in on
channels other than these, the channel can be changed by the use of a
simple amplifier assigned to the proper channel. Present practice would
indicate that a good "rule of thumb" for classroom viewing is one 24 inch
receiver for each 12 students. The efficient use of receiving equipment
depends upon proper control of light from outside and inside sources.

Broadcast Television
In many classrooms dependable broadcast receptionis not possible

unless the receiver is connected to an outside antenna.This can best be
accomplished by the installation of a master antenna system with a
separate antenna oriented toward each TV broadcasting location. By
feeding each antenna lead into a special amplifier tuned to one of the 7
channels, it is possible to increase signal strength to the desired level. The
outputs of separate amplifiers can be joined for distribution to many class-
rooms over a coaxial cable system. Each classroom will need to be
equipped with a wall box containing a coupler unit to prevent interaction
between receiving sets. A terminal jack properly installed in each class-
room will permit the receiver to be "plugged in" readily.

Class must be near enough to the
receiver for comfortable viewing.

Lincoln School, Boone, Iowa
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Woodburg School, Marshalltown, Iowa

Class must be near enough to the receiver for comfortable viewing.

Closed-Circuit Television
The coaxial cable system will permit the distribution of closed-circuit

television signals emanating from either live cameras or from a film chain.
While closed-circuit "prngrams" may originate in virtually any spot in the
school, it is advisable that one or more rooms in the building be equipped
to function as a studio. Also, it is desirable to locate the equipment for
distribution on the film-chain in a room other than the studio.

Camera Pick-Up in Any Classroom
By installing a second coaxial cable system through the conduits it is

possible to plug in a "videcon" camera in any classroom for the purpose of
originating programs for use in any or all other classrooms.

Film Distribution
The film chain permits the projection of slides and 16mm sound or

silent films into any number of classrooms simultaneously. It should be
noted, however, that film distribution by TV circuit cannotprovide for the
highly flexible use of films in classes at the specific time at which individual
classes need such films. Such day-by-day individual class use of such pro-
jected material requires individual classroom projection equipment.

Use of Closed-Circuit TV for Assemblies
Schools may avoid moving the students into a large assembly hall

every time they wish to have an assembly program, pc,: meeting, etc., by
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having the "talent" come into the home rooms over closed-circuit televi-
sion. This would necessitate having TV receivers accessible for each home
room. The talent would appear before cameras in the school classroom
studio. A closed-circuit installation could also be used to function as a
television public address system for the use of school principals, super-
visors, and other personnel in making announcements or addressing the
student body. Such equipment might eliminate the need for an expensive
and seldom used assembly hall.
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Detail of TV outlet, Case Institute.

TEL. OUTLET JACK
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Jerrold Electronics Corp.

Studios for Closed-Circuit TV
Many school-plant committees may wish to provide for television in

studio rooms at the time of new building construction. If current curricu-
lum plans do not call for television production, potential studio space may
be used to advantage as extra classroom space until such time as television
equipment is installed.

The following diagrams are suggestive of room provisions suitable for
closed-circuit television.
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THE HOWAchieving Goals

First, focus the attention of those with whom you work on the kinds of
learning activities that should be carried on in a modern school. When
teachers, administrators, parents, and pupils all agree that these activities
are important to a good school program, all will support the steps needed
to make the program possible.

Second., do not leave to chance the possibility that school planners
may already be familiar with the recommendations given in this brochure.
Make certain that their attention is called to these recommendations and
that the importance of taking them into consideration in planning the
school plant is emphasized.

Third, be sure that the teachers who are to work in the new or re-
modeled school building are acquainted with the facilities that are to be
made available and are given an opportunity to suggest alterations and
additions which might make the classroom more suitable for their own
teaching purposes. Make it a point to discuss the recommendations in this
handbook with them.

Fourth, if you wish to consult a qualified audio-visual education
specialist at the time you are carrying on your building program, write the
Department of Audio-Visual Instruction of the National Education Asso-
ciation, 1201 Sixteenth Street, N. W., Washington 6, D. C., for a list of
persons in each section of the nation who are able to give assistance.

Finally, your own practical experiences can be of great help to all who
are planning new school buildings. If you find that certain recommenda-
tions of this handbook are not adaptable to your own situation, or if you
find that information which would be of value to you has not been in-
clutl.ed, please send your suggestions to the Department of Audio-Visual
Instruction. Share the wealth of your own experience!

50



APPENDIX

BIBLIOGRAPHY

1. Acoustical Materials Association. Theory and Use of Architectural
Acoustical Materials. New York: the Association, 1950. 20 p.

2. Allen, C. J. "Lighting for Audio-Visual Teaching." Illuminating Engi-
neering. 51:665-74; October 1956.

3. Allen, C. J. "What You Should Know About Classroom Dimout."
Scholastic T eacher. 67:5; January 19, 1956.

4. American Association of School Administrators. American School
Buildings. Twenty-Seventh Yearbook. Washington, D. C.: the Asso-
ciation, a department of the National Education Association, 1949.
525 p.

5. Beckwith, C. Gates. "The Architect Looks at A-V." Audio-Visual
Instruction. 1:172-73; November 1956.

6. Blundell, W. I., "Starting Out With Closed-Circuit TV." Nations
Schools. 60:55-60; August 1957.

7. Bowers, Kenneth L. "Building for Better Education." Audio-Visual
Instruction. 1:168-70; November 1956.

8. Briney, Andrena Crockett. "What Makes a Classroom Click?" Audio-
Visual Instruction. 1:184-85; November 1956.

9. Broderick, Gertrude. Radio and T elevision Bibliography. Washington,
D. C.: Department of Health, Education, and Welfare, Office of Edu-
cation, 1956. 42 p.

10. Bursch, C. W. and Noel, F. W. "Light Control in California Class-
rooms." Educational Screen. 34:72; February 1955.

11. Bush, G. H. "New Trends in School Heating." American School Board
Journal. 134:59; january 1957.

12. Caudill, W. W. "A-V Problems for the Architect." N ations Schools.
55:74-75; May 1955.

13. Caudill, W. W. "It's All in the Ceiling! Light, Heat and Ventilation
Come through the Roof Structure." N ations Schools. 58:69-72; Novem-
ber 1956.

14. Caudill, W. W. Toward Better School Design. New York: F. W.
Dodge Corp., 1954. $12.75.

15. Cherry, R. W. "Self-Contained Classrooms Make the Grade." Amer-
ican School and University. 1955 : 177-180.

16. Cross, A. J. F. "Audio-Visual Education Is Here To Stay." American
School Board Journal. 134-66; January 1957.

17. Cross, A. J. F. "Wanted-Functional Schools for Modern Education."
Audio-Visual Instruction. 1:196; November 1956.

18. Cross, A. J. F. "A School Building is for Learning." American School
Board Journal. January 1956. p. 27.

19. Cross, A. J. F.; Hyer, Anna; and White, Don. "Effective Use of Audio-
Visual Aids Through Building Design." American School and Univer-
sity. 1953. p. 349-58.

51



20. Cypher, I. F. "Flash! New Equipment and Material." The Instructor.
65:14; January 1956.

21. Cypher, I. F. "Environment Affects Living and Learning." The Chris-
tian Educator. 1:3, 5-7; April-June 1958.

22. Cypher, I. F. "Planning Schools in which Newer Educational Materials
Can Be Used." Nations Schools. 49:68; January 1952.

23. DeBernardis, A. 'Planning Schools for Use of A-V Tools." American
School Board Journal. 134:61; March 1957.

24. De Kieffer, R. E. "Planning Your Classroom for an A-V Program."
Instructor. 62:25-26; June 1954.

25. Dent, Ellsworth C. The Audio-Visual Handbook. Chicago: Society for
Visual Education, 1946. 226 p.

26. Eastman Kodak Company. Foundation for Effective Audio-Visual
Projection. Rochester, N. Y. 1957.

27. Forbes, G. W. and Schofield, E. T. "Model Classroom with Built-In
A-V Plan." Educational Screen. 3.3:324-25; October 1954.

28. Fuller, L. R. "Why Are Many Classrooms Overheated." Heating,
Piping, Air Conditioning. 28:137-39; January 1956.

29. Grasse 11, E. M. "Shocking Truth About Modern School Buildings."
Clearing House. 31:275-78; January 1957.

30. Gunselman, M. "Light Control." NEA Journal. 45:566-67; December
1956.

31. Hammel, R. F. and Johnson, L. E. "Manufactured Light Versus Day-
light for Schoolrooms." Illuminating Engineering. 51:493-503; July
1956.

32. Harris, B. M. "No Sunlight, Please!" Educational Screen. 36:418; Sep-
tember 1957.

33. Higgins, M. "Rehabilitation of School Buildings for A-V Use." Indiana
University School of Education Bulletin. 31:39-50; September 1955.

34. Hochman, W. S. "Favors Darkened Room for Visual Aids." Educa-
tional Screen. 34:35; January 1955.

35. Hughes, C. R. "Modern Trends in School Furniture." Catholic School
Journal. 56:302; November 1956-Catholic School Journal. 57:25-26;
January 1957.

36. Hyer, A. L. and others. "Effective Use of Audio-Visual Aids Through
Building Design." American School and University. 349-58; 1953.

37. Indiana State Department of Public Instruction. The Audio-Visual
Program. Indianapolis: the department. 1956.

38. Indiana State Department of Public Instruction. Planning Schools for
Better Instruction. Indianapolis: the department. November 1955.

39. Kearney, N. C. and others. "St. Paul Builds a Demonstration and
Research Classroom." American School Board Journal. 134:57-58;
January 1957.

40. King, W. H. "Let There be Light, But-." School Board Journal.
126:92; January 1953.

52



41. Kleinman, Lou. New York City: New York University. Unpublished
thesis, 1955.

42. Koopman, G. R. "Planning the General Classroom." Educational
Research Bulletin. 35:63-69; March 1956.

43. Lane, R. N. "New School Designs Bring Along Noise Problems."
Architectural Record. 122:215-18; July 1957.

44. Lanza, A. R. "What About Your School?" Journal of Business Educa-
tion. 32:278; March 1957.

45.* Larson, L. C. "Planning School Buildings for Instructional Materials
from the Viewpoint of .the Audio-Visual Supervisor." Indiana Uni-
versity School of Education Bulletin. 31:39-50 and 77-90; September
1955.

46. Lewin, W. "Bottleneck of Darkening Facilities." Audio Visual Guide.
22:11-17; April 1956.

47. Lewis, P. "Closed-Circuit Roundup." Educational Screen. 36:472-77;
October 1957.

48. Marsh, Z. A. "An Audio-Visual Climate." Audio-Visual Instruction.
1:178-79; November 1956.

49. Marsh, Z. A. "Balancing the Thermas Environment for A-V Educa-
tion." Indiana University School of Education Bulletin. 31 d41-47;
September 1955.

50. Maurer, J. A., chairman, Committee on Non-Theatrical Equipment.
Recommended Procedure and Equipment Specifications for Educa-
tional 16-mm Projection. New York: Committee on Scientific Aids to
Learning of the National Research Council. 54 p. (Reprinted from
the Journal of the Society of Motion Picture Engineers for July 1941. )

51. Meade, R. A. "Sun Is Our Undoing." Educational Screen. 35:396;
November 1956.

52. Mitchell, M. B. "On Room Darkening." Audio Visual Guide. 22:26;
October 1955.

53. Monberg, L. "Favorable Conditions for Projection." Nations Schools.
55:75-76; May 1955.

54. Moore, H. A., Jr. "Adequate A-V Facilities in Classrooms." Nations
Schools. 55:66-73; May 1955.

55. Newman, Robei t B. "Hearing and Learning." Audio-Visual Instruc-
tion. 1:180-81; November 1956.

56. Norton, T. L. "College Classroom of the Future." Educational
Record. 36:240-41; July 1955.

57. "Recommendations for Buildings to Facilitate Education Program."
Educational Screen. 35:564; February 1956.

58. Rice, A. H. "Designing the School Plant as a Learning Environment."
Nations Schools. 59:59-63; January 1957.

59. Rich, H. M. "Classrooms Can Be Cool." Texas Outlook. 41:14-15;
March 1957.

53



60. Richardson, E. and Green, R. "Design for School Television." Instruc-
tional Material& 1:100-102; June 1956.

61. Spencer, C. E. "A-V Is Basic." il. Educational Screen. 35:174; May
1956.

62. Srygley, T. Q. and Srygley, S. M. K. "Selecting Instructional Materials
and Equipment in Today's Schools." Education. 77:310-17; January
1957.

63. Stanford University. Planning Tomorrow's Secondary Schools. Palo
Alto, California: Stanford School of Education, School Planning Labo-
ratory. $4.00.

64. Stoddard, A. J. Schools for Tomorrow: An Educator's Blueprint. New
York: Fund for the Advancement of Education, 1957. (pamphlet )

65. Strohbehm, E. F. "Make Room for the Use of Audio-Visual Aids."
American School and University. 383-90; 1955.

66. Webb, H. V. "Light and Color: Aids To Learning." American School
Board Journal. 185:42-44; August 1957.

67. Williams, J. R. "Measurements in Daylighted Classrooms." Illuminat-
ing Engineering, 51:633-34; September 1956.

68. Williams, J. R. "Measurements In Daylighted Classrooms In Arizona."
Illuminating Engineering. 52:67-73; Discussion 73-4; February 1957.

69. Wittich, W. A. "Planning Audio-Visual Facilities for Future Buildings
and Curriculums." Nations Schools. 58:104; September 1956.

70. Wittich, W. A. "Putting Light Control into the Plans."Nations Schools.
59:106; February 1957.

71. Wright, W. W. "Bouyant Surroundings for Children." Indiana Uni-
versity School of Education Bulletin. 26:28-30; May 1950.

72. Yaglou, C. P. "Present Status of School Health Ventilation." American
Journal of Public Health. 46:183-89; February 1956.

73. Zitelli, A. "Lighting A Visual-Aid Room; Lighting Data Sheet." Illumi-
nating Engineering. 51:239-40; March 1956.

74. Zitelli, A. "Lighting A Windowless Classroom." Illuminating Engi-
neering. 51:259-60, March 1956.

ADDITIONAL PERIODICAL REFERENCES

75. "Air Conditioned Elementary School." School Executive. 76;62-67;
November 1956.

76. "Are Modern Schools Obsolete When Built?" Indiana State Confer-
ence on School Planning for Audio-Visual Education. Architect and
Engineer. 203:8; December 1955.

77. "Classroom Equipment." il. plans and diag. Architectural Forum.
104:140-51; February 1956.

54



78. "Classrooms In North Provided With Air Conditioning Systems." Air

Conditioning, Heating and Ventilating. 54:112; July 1957.

79. "Completely Air-Conditioned High School for Texas." Refrigerating
Engineering. 65:102; September 1957.

80. "Darkening Sky lighted Classrooms." Nations Schools. 59:68-69; April

1957.

81. "Designed for Air Conditioning, Linton High School In &:%enectady."

Architectural Forum..107:168; November 1957.

82. "Hearing, Seeing, and Learning." Panel of experts on Audio-Visual

Planning. Architectural Forum. 105:120-23; July 1956.

83. "Is Cooling Coming For Schools?" Architectural Forum. 105:124-27;

July 1956.

84. "New Inventions and Designs for the Classroom." il. diags. Interiors.
115:88-89; November 1955.

85. "Planning A-V Facilities in Elementary and Secondary Schools."
Michigan State University of Agriculture and Applied Science, Col-

lege of Education. Bureau of Research and Service Pamphlet. East
Lansing: Michigan State College. 1955.

86. "Public School Closed Circuit System Operating at Idaho State Col-

lege." Electrical Engineering. 75:488; May 1956.

87. "Secondary School Plant: An Approach for Planning Functional Facili-

ties." Special Publication Number 5. Washington, D. C.: 1J. S. Dept.

of Health, Education, and Welfare, Office of Education. 1956. p. 60.

88. "Some New Equipment and Furniture for Schools." il. Architectural
Record. 119:267; April 1956.

89. "Television for Schools; Getting Ready for Next Year." New York
Times Educational Supplement. New York Times. 2151:1020; August

10, 1956.

90. "Windowless Classrooms, Westmoor High School, Daly City, Cali-
fornia." Archb ectural Forum. 102:142-43; February 1955.

55



REFERENCE DIRECTORY OF MANUFACTURERS

AND D ISTRIBUTORS
Names and addresses of some companies manufacturing and/or
distributing equipment and facilities for use in college audio-

visual centers. The following code is used to indicate the type or
types of products of the company:

BE

DR
FB
FE

FP

LC
MB

PE

PS

RP

SE

So

TR
TV
VE

Booking equipment for audio-visual materials
Building equipment and furniture
Cameras and related photographic equipment
Disc recorders
Felt and flannel boards
Film editing and laboratory equipment
Film cleaning and repair
Light control materials and equipment
Magnetic board
Projectors and projector equipment
Projection stands
Radio and/or television receivers
Record players
Projection screens
Storage equipment; cabinets; shipping cases for films,

filmstrips, tapes, recordings, etc.
Sound equipment, amplifiers, microphones, sound sys-

tems, etc.
Magnetic tape
Tape recorders
Television equipment
Ventilating, temperature control, air filter equipment

The Academy Motion Picture Service
2905 Ross Avenue
Alhambra, California

Admatic Corporation
325 West Ohio
Chicago 11, Illinois

Admiral Corporation
3800 Cortland Street
Chicago 47, Illinois

Adslide Projector Company
2726 Montrose Avenue
Chicago 18, Illinois

Advance Furnace Co.
2300-18 East Douglas Avenue
Wichita, Kansas

Aeroshade Company
(Division of General Products, Inc.)
Waukesha, Wisconsin

Affiliated Machine & Tool Co.
260 West Street
New York 13, New York

Air-O-Blind Metal Awning Co.
1940 Linwood
Oklahoma City 6, Oklahoma
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LC

PE

R, So

PE

PS

LC

BE

LC

Allied Radio Corporation
100 N. Western Avenue
Chicago 80, Illinois

Altec Lansing Corp.
9356 Santa Monica Boulevard
Beverly Hills, California

American Air Filter Co., inc.
(Herman Nelson)
215 Central Avenue
Louisville, Kentucky

American Optical Co.
Instrument Division
Box A
Buffalo 15, New York

American Seating Company
901 Broadway, N. W.
Grand Rapids, Michigan

Ampex Corp.
934 Charter Street
Redwood City, California

Ampro Corp.
2835 North Western Avenue
Chicago 18, Illinois

Arel, Inc.
4916 Shaw Avenue
St. Louis 10, Missouri

TR, So, RP, TV

So

VE

PE

BE

TR

PE, TR

SE



Armstrong Cork Co.
Lancaster, Pennsylvania

Art Craft Theater Equipment Co.
11 West 36th Street
New York, New York

Art Zei Iler Co., Inc.
26 Hudson Street
Ridgewcod, New Jersey

Atlas Sound Corp.
1451 Thirty-ninth Street
Brooklyn 18, New York

Audio Devices, Inc.
444 Madison Avenue
New York 22, New York

Audio-Master Corp.
17 East 45th Street
New York 17, New York

Audio-Visual Research
531 S. Plymouth Court
Chicago 5, Illinois

Audio-Visual Supply Co.
247 Broadway
Laguna Beach, California

Austral Sales Corp.
101 Park Avenue
New York 17, New York

Automatk Devices Co.
2121 S. 12th Street
Allentown, Pennsylvania

Automagraph Co., Inc.
2331 Morris Avenue
Union, New Jersey

Automatic Projection Corp.
282 - 7th Avenue
New York, New York

Avco Manufactuving Corp.
Crosley Division
1329 Arlington Street
Cincinnati 25, Ohio

Bangor Cork Co.
William and D Streets
Pen Argyl, Pennsylvania

Barnett and Jaffe
6100 - 10 North 21st Street
Philadelphia 38, Pennsylvania

Bausch and Lomb Optical Co.
635 St. Paul Street
Rochester 2, New York

Bavinco Manufacturing Co.
400 Scajaquada Street
Buffalo 11, New York

Becldey-Cardy Co.
1632 Indiana Avenue
Chicago 16, Illinois

Bell and Howell Co.
7118 McCormkk Road
Chicago 45, Illinois

Bell Sound Systems, Inc.
555 Marion Road
Columbus 7, Ohio

Bendix Radio
Radio and Television Divhkm
East Joppa Road
Baltimore 4, Maryland

LI1111111001101NOMINIOWIMI_

BE Berlan Window Shade Co.
1206 McDonald Avenue

LC Brooklyn, New York
Uerndt Bach, Inc.

6908 Romaine Street
LC, VE Hollywood 38, California

Charles Base ler Co.
219 S. 18th Street

So East Orange, New Jersey
Blank and Co.

230 Park Avenue
New York 17, New York

Blonder Tongue laboratories, Inc.
526 North Avenue

T, RP, PE Westfield, New Jersey
David Bogen Co., Inc.

29 Ninth Avenue
RP New York 14, New York

R. T. Bozak Co.
90 Montrose Avenue

FP, FE Buffalo, New York
Brumberger Sales Corp.

34 Thirty-fourth Street
BE Brooklyn 32, New York

The Brush Development Co.
3405 Perkins Avenue

LC Cleveland 14, Ohio
Burke and James, Inc.

321 South Wabash Avenue
PE Chicago 4, Illinois

Busch Film & Equipment Co.
212 South Hamilton Street

PE Saginaw, Mkhigan
Califone Corp.

1041 North sycamore
Los Angeles 38, California

Celotex Corp.
120 South La Salle Street
Chicago, Illinois

Chart-Pak., Inc.
Leeds, Massachusetts

Chase Bag Co.
1500 S. Delaware Avenue
Philadelphia 47, Pennsylvania

Chatfield-Clarke Co.
24-34 Roberts Street
Pasadena 3, California

Cinema Arts-Crafts
914 N. Fairfax Avenue
Hollywood 46, California

J. R. Clancy
1010 West Belden Avenue
Syracuse 4, New York

W. D. Clapp Co.
333 North Michigan Avenue
Chicago 1, Illinois

Claridge Equipment Co.
6731 N. Olmstead
Chicago 31, Illinois

Clopay Corp.
Clopay Square
Cindnnati 14, Ohio

Jack C. Coffey Co.
1124 Greenleaf
Wilmette, Illinois

BE

SE

PE, PS

BE

LC

PE, FE, C

So

LC

C, TV

PE

BE

TV

So, RP

So

SE, PE

TR

RP, PE

PE

RP, TR

BE

FB, PE

FB

C, FE

LC

PS

BE

LC

SE, PS
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George W. Colburn Laboratory, Inc.
164 North Wacker Drive
Chicago 6, Illinois

Colrod Manufacturing Co.
4503 Dodds Avenue
Chattanooga 7, Tennessee

Columbia Mills
428 South Warren Street
Syracuse 2, New York

Columbia Records
Educ. and Phonograp'n Dept.
799 Seventh Avenue
New York 19, New York

Columbus Coated Fabrics Corp.
Dept. U-12
Columbus, Ohio

Columbus-Dixon, Inc.
21 West Street
New York 6, New York

Commercial Picture Equipment, Inc.
1800 W. Columbia
Chicago 26, Illinois

Compco Corp.
2251 West St. Paul Avenue
Chicago 47, Illinois

Cordo Chemical Corp.
Norwalk, Connecticut

Cousino, Inc.
2325 Madison Avenue
Toledo 2, Ohio

Craig Movie Supply Corp.
149 New Montgomery Street
San Francisco 5, California

Crestwood Recorder Corp.
221 North La Salle Street
Chicago 1, Illinois

Doge Television Division
(Thompson Products, Inc.)
W. 10th Street
Michigan City, Indiana

Da-Lite Screen Co., Inc.
2711 North Pulaski Road
Chicago 39, Illinois

David White Sales Co.
315 W. Court Street
Milwaukee 12, Wisconsin

Diebold
Canton 2, Ohio

DuKane Corp.
Si. Charles, Illinois

Allen B. DuMont Laboratories, Inc.
TV Receiver Sales Division
35 Market Street
East Paterson, New Jersey

Allen B. DuMont Laboratories, Inc.
Television Transmitter Dept.
Clifton, New Jersey

E. I. DuPont DeNemours and Co.
Fabrics Division
Newburgh, New York

Duracote Corp.
350 N. Diamond Street
Ravenna, Ohio

Luther 0. Draper Shade Co.
Spiceland, Indiana
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FP, FE

PS

LC

RP

LC

BE

PS, S

PE, FE

LC, S

PS

FE, FP

RP, TR

TV

PE, S

PE, So, TR

TV

LC

LC

LC

Eastman Kodak Co. PE, BE, C, FP, FE
343 State Street
Rochester 4, New York

Educational Developmental PE
Laboratories, Inc.

75 Prospect Street
Huntington, New York

Educational Supply & Specialty Co. FB
2823 E. Gage Avenue
Huntington Park, California

Edwal Scientific Products Corp. FE, FP
420 West 111 Street
Chicago 28, Illinois

Electro-Chemical Products Corp. FP
60 Franklin Street
East Orange, New Jersey

Electro Engineering & Manufacturing Co. PE

Illustravox Division
627 West Alexandrine
Detroit 1, Michigan

Electro-Voice, Inc. So
Carroll and Cecil Streets
Buchanan, Michigan

E. Leitz, Inc. PE

468 Fourth Avenue
New York 16, New York

E. M. C. Recordings Corp. TR

806 East Seventh Street
St. Paul 6, Minnesota

Emerson Radio & Phonograph Corp.
111 Eighth Avenue
New York 11, New York

Extendoor, Inc. BE

Muskegon, Michigan
Eye Gate House, Inc. PE, RP

146-01 Archer Avenue
Jamaica 35, New York

Fairchild Recording Equipment Corp. TR, DR
154th Street & 7th Avenue
Whitestone 57, New York

Fiberbilt Case Co. SE

40 East 17th Street
New York 11, New York

Film Kare Co. FE, FP, SE, PE

446 West 43rd Street
New York 36, New York

Firestone Plastics Co. LC

P. 0. Box 690
Pottstown, Pennsylvania

The Fleetwood Corp. TV, R
1037 Custer Drive
Toledo 12, Ohio

Forway Industries, Inc. PE

245 West 55th Street
New York 19, New York

The F. R. Corporation PE

951 Brook Avenue
New York 56, New York

Freed Radio Corp. R, So
Educational Products Division
200 Hudson Street
New York 13, New York

Gates Radio Co. TV, RP, So
123 Hampshire Street
Quincy, Illinois



General Electric Co.
Receiver Department
Electronics Division, Bldg. 1
Electronics Park
Syracuse 1, New York

General Precision Laboratories, Inc.
Pleasantville, New York

Ger lo Manufacturing Co.
627 Broadway
New York 12, New York

Giantview Closed Circuit TV Network
901 Livernois Street
Ferndale 20, Michigan

The Globe-Wernicke Co.
Ross & Carthage Avenues
Norwood
Cincinnati 12, Ohio

B. F. Goodrich Co.
Plastics Division
Marietta, Ohio

Gotham Chalkboard & Trim Co., Inc.
246 East 125th Street
New York 35, New York

Griggs Equipment Co.
Belton, Texas

Hallamor Electronics Co.
(Div. of Siegler Corp.)
8352 Brookhurst Circle
Anaheim, California

Hellen Corp.
3503 W. Olive Street
Burbank, California

Hamilton Electronics Corp.
2726 Pratt Avenue
Chicago 45, Illinois

Hatte and Co.
267 Fifth Avenue
New York 17, New York

The Harwald Co.
1245 Chicago Avenue
Evanston, Illinois

Heywood-Wakefleld Co.
Menominee, Michigan

Hough Shade Corp.
1113 Jackson Street
Jonesville, Wisconsin

Howard B. Marks Co.
211 Loeb Avenue
Minneapolis 2, Minnesota

Hunter-Douglas Corp.
1135 N. Highland Avenue
Los Angeles 38, California

lig Electric Ventilating Co.
2850 N. Pulaski Road
Chicago 41, Illinois

International Business Machines Corp.
590 Madison Avenue
New York 22, Net,/ York

International Film Bureau, Inc.
57 E. Jackson Boulevard
Chicago 4, Illinois

The Janson Industries
2602 Harrison Avenue, N. W.
Canton, Ohio

TV, R, So

TV

LC

TV

LC

BE

BE

TV

PE

RP

LC

PE, FP

VE

LC

PS

LC

VE

FE, FP

LC

Jensen Manufacturing Company
6601 South Laramie Avenue
Chciago 38, Illinois

Jerrold Electronics Corp.
23rd and Chestnut Streets
Philadelphia 46, Pennsylvania

Joanna Western Mills
22nd and Jefferson Streets
Chicago, Illinois

Johns-Manville
22 East 40th Street
New York 16, New York

Johnson Temperature Control Co.
Milwaukee 2, Wisconsin

The Kalart Co., Inc.
Plainville, Connecticut

Kane Manufacturing Corp.
Kane, Pennsylvania

Kaylab
5725 Kearney Villa Road
San Diego 12, California

Keystone Manufacturing Co.
151 Hallett Street
Boston 24, Massachusetts

Keystone View Co.
Meadville, Pennsylvania

Kinevax-Hallen
1646 18th Street
Santa Monica, California

Kin Tel
5725 Kearney Villa Road
San Diego 12, Calfiornia

Kirsch Co.
309 Prospect Street
Sturgis, Michigan

M. Klahr
780 East 134th Street
New York 13, New York

LaBelle Industries, Inc.
510 S. Worthington Street
Oconomowoc, Wisconsin

Labelon Tape Company
450 Atlantic Avenue
Rochester 3, New York

James B. Lansing Sound, Inc.
2439 Fletcher Drive
Los Angeles 39, California

Lee Miller Co.
715 W. Redondo Beach Boulevard
Gardena, California

Lemlar Manufacturing Co.
P. 0. Box 352

Garden, California
Levelor Lorentzen

391 West Broadway
New York 12, New York

Luminous Ceiling Co.
2500 W. North Avenue
Chicago 47, Illinois

0. J. McClure Talking Pictures
1115 W. Washington Boulevard
Chicago 7, !Illinois

Mackin Venetian Blind Co.
300 W. Sixth Street
Momenco, Illinois

So

TV

LC

BE

VE

FE

LC

TV

PE

PE

FE, FP

TV

LC

LC

PE

FE

So

LC

LC

LC

BE

RP, PE

LC
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Maggie Magnetic, Inc.
39 West 32nd Street
New York 1, New York

The Magnavox Company
2131 Bueter Road
Fort Wayne 4, Indiana

Magnecord, Inc.
1101 South Kilbourn Avenue
Chicago 10, Illinois

Magnet Sales Corp.
3657 South Vermont Avenue
Los Angeles 7, California

Mark Simpson Manufacturing Co.
32-28 Forty-ninth Street
Long Island City 3, New York

Masco Electronic Sales Corp.
32-28 Forty-ninth Street
Long island City 3, New York

J. A. Maurer, Inc.
37-01 31st Street
Long Island City 1, New York

Charles Mayer Studios, Inc.
Bowery & Center Streets
Akron 8, Ohio

W. L. Mellor Company
2603 Warwick Street
Kansas City 8, Missouri

Merrill Lee Co.
3049 E. Grand Boulevard
Detroit 2, Michigan

Miller Manufacturing Co.
3310 E. Roxboro Road, N. E.
Atlanta, Georgia

Mills Affiliates, Inc.
202 West 72nd Street
Kansas City, Missouri

Minneapolis-Honeywell Regulator Cd.
2753 Fourth Avenue, South
Minneapolis, Minnesota

Minnesota Mining & Manufacturing Co.
900 Bush Street
St. Paul, Minnesota

Mitchell Camera Corp.
666 W. Harvard Straet
Glendale 4, California

Moduwall, Inc.
175 Fifth Avenue
New York 10, New York

Morehouse Associates, Inc.
516 Fifth Avenue
New York 17, New York

Mork-Green Studios
243 Congress Street
Detroit 26, Michigan
and
40 Wood Building
Syracuse 2, New York

Moviola Manufacturing Co.
1451 Gordon Street
Hollywood 28, California

Multiplex Display Fixture Co.
910-920 North Tenth Street
St. Louis 1, Missouri

Mutschler Brothers
Nappanee, Indiana

MB, T

R, So

Natural Slate Blackboard Co. BE

Pen Argyl, Pennsylvania
Nega-File Co. SE

Edison-Furlong Road
Doylestown, Pennsylvania

John J Nesbitt, Inc. VE

TR State Road & Rhawn Street
Holmesburg 36, Pennsylvania

Neumade Products Corp. FE, PS, SE, FP

MB Fisk Building
250 West 57th Street
New York, New York

So Newcomb Audio Products Co. RP

6824 Lexington Avenue
Hollywood 38, California

New Castle Products BE

New Castle, Indiana
New York Silicate Book Slate Co. BE

541 Lexington Avenue
New York 22, New York

New York Standard Blackboard Co., Inc. BE

225 Broadway
New York 7, New York

North American Philips Co., Inc.
LC 100 East 42nd Street

New York 17, New York
Ohio Flock Cote Co. FB

PS 5713 Euclid Avenue
Cleveland 3, Ohio

Operadio Manufacturing Co. PE, R

PS St. Charles, Illinois
Oravisual Co., Inc. FB

Box 609 Station A
SE St. Petersburg 2, Florida

Orradio Industries, Inc.
T-120 Mervyn Road

VE Opelika, Alabama
Ozalid Division PE

(General Anelene & Film Corp.)
2913 North 30th Street
Alexandria, Virginia

Peerless Film Processing Corp. FP

165 West 46th Street
New York 36, New York
and
959 Seward Street
Hollywood 38, California

Penn Big Bed Slate Co. BE

Slatington, Pennsylvania
Pennsylvania Slate Producers Guild, Inc. BE

205 Realty Building
Pen Arayl, Pennsylvania

The Pantron Corporation TR, RP

777 South Tripp Avenue
Chicago 24, Illinois

Perceptual Development Laboratories PE

35-14 Crescent Street
Long Island City 6, New York

Perfection Sample Case Co. SE, PE

211 South Wacker Drive
Chicago 6, Illinois

Permoflux Corporation So

BE 4900 West Grand Avenue
Chicago 39, Illinois

RP, PS

FB, SE, PE
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Perry Fabricating Co.
Jamesburg, New Jersey

Phi Ico Corporation
Tioga and C Streets
Philadelphia 34, Pennsylvania

Photo and Sound Company
5525 Sunset Boulevard
Hollywood 28, California

Victure Reco7ding Co.
409 E. Forest
Oconomowoc, Wisconsin

Pittsburgh State and Equipment Studios
3701 Charlotte Street
Pittsburgh 1, Pennsylvania

Plastic Products Company
1822 E. Franklin Street
Richmond, Virginia

Precision Film Laboratories, Inc.
21 West 46th Street
New York 36, New York

Presto Recording Corp.
P. O. Box 500
Paramus, New Jersey

Prestoseal Manufacturing Corp.
37-27 - 23rd Street
Long Island City 1, New York

Projection Optics Co., Inc.
330 Lyell Avenue
Rochester 6, New York

Projectograph Corporation
23 Church Street
Oshkosh, Wisconsin

Prothmann, Konrad
7 Soper Avenue
Baldwin, Long Island, New York

Radiant Manufacturing Company
2627 West Roosevelt Road
Chicago 8, Illinois

Radio Corporation of America PE, R, So, TV, TR
RCA Victor Division
Camden, New Jersey

Rapid Film Technique
37-02 - 27th Street
Long island 1, New York

The Rauland Corporation
4245 North Knox Avenue
Chicago 41, Illinois

Ray Proof Corporation
513 West 54th Street
New York 19, New York

Raven Screen Corp.
124 East 124th Street
New York 35, New York

Reevec Soundcraft Corp.
10 East 52nd Street
New York 22, New York

Rek-O-Kut Company
38-01 Queens Boulevard
Long Island City 1, New York

Remington Rand, Inc.
315 Fourth Avenue
New York 10, New York

Revere Camera Company
320 East 21st Street
Chicago 16, Illinois

S Charles W. Rice and Company
Lolumbla and Chestnut Streets
Union City, Indiana

Rolscreen Company
Pella, Iowa

FE, FP Robbins Floor Products, Inc.
Tuscombia (Muscle Shoals), Alabama

E. W. A. Rowles
PE Arlington Heights, Illinois

Sarkes Tarzian, Inc.
East Hillside Drive

LC Bloomington, Indiana
Sawyer% Incorporated

Box 490
LC Portland 7, Oregon

Seminar Films, Inc.
347 Madison Avenue

FP New York 17, New York
Shur. Brothers, Inc.

222 Hartley
TR, DR Evanston, Illinois

C. R. Skinner Company
239 Grant Avenue

FP, FE San Francisco, California
Smith System Heating Company

212 Ontario Street, S. E.
PE Minneapolis 14, Minnesota

Society For Visual Education, Inc.
1345 West Diversey Parkway

PE Chicago 14, Illinois
Spindler and Sauppe

2201 Beverly Boulevard
PS Los Angeles 57, California

Squibb-Taylor, Inc.
1213 South Akard Street
Dallas 1, Texas

The Stancil-Hoffman Corp.
921 North Highland Avenue
Hollywood 38, California

Standard Projector & Equipment Co., Inc.
7106 Touhy Avenue

FP Chicago 31, Illinois
David Stoddard and Sons

Bangor, Pennsylvania
So Stromberg-Carison Company

100 Carlson Road
Rochester 3, New York

LC Strong Electric Corp.
87 City Park Avenue
Toledo 2, Ohio

S Sylvania Electric Products, Inc.
Radio & Television Division
254 Rano Street

Ts So Buffalo 7, New York
Technical Service, Inc.

30865 Five Mile Road
DR, RP Livonia, Michigan

Technifax Corp.
Holyoke, Massachusetts

B Telectrosonic Corp.
35-18 37th Street
Long Island City 1, New York

TR, PE Three Dimensions Company
4555 West Addison Street
Chicago 41, Illinois

LC

LC

BE

TV

PE

So

LC

PS, SE

PE

PE

PE, PS

TR

PE

BE

R, So

PE

PE

PE

TR

PE, TR
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Time Saving Specialties
2816 Dupont Avenue South
Minneapolis 8, Minnesota

Trad Electronics Corp.
1001 First Avenue
Asbury Park, New Jen,ey

Trans-Lux Corporation
625 Madison Avenue
New York, New York

Trans-Vision, Incorporated
New Rochelle, New York

Triangle Continuous Projector Co.
3706 Oakton Street
Skokie, Illinois

Th3 Turner Company
909 Seventeenth Street, N. E.
Cedar Rapids, lowa

Unistrut Company
Detroit Service Company
Box 711
Wayne, Michigan

United States Plywood Corp.
55 West 44th Street
New York 17, New York

United States Time Corp.
500 Fifth Avenue
New York. New York

Universal Seos..ope Co.
1632 N. W. Fifth Street
Oklahoma City 6, Oklahoma

University Loudspeakers, Inc.
80 South Kensico Avenue
White Plains, New York

United Radio Products Co., Inc.
1123 East Franklin Street
Huntington, Indiana

Vacumate Corporation
446 West 43rd Street
New York 36, New York

Victor Animatograph Corp.
Davenport Bank Building
Davenport, Iowa

FE

TV

PE

So

LC

BE

DR

PE

So

So

FP

PE, PS

Victor lite Industries, Inc.
4117 W. Jefferson Boulevard
Los Angeles 16, California

View lex, Inc.
35.01 Queens Boulevard
Long Island City 1, New York

Visual Education Consultants, Inc.
2066 Helena Street
Madison 4, Wisconsin

Vita-Lite Screen Co.
239 A Street
San Diego 1, California

Wallach and Associates
1589 Addison Road
Cleveland 3, Ohio

Webster-Chicago Corp.
5610 West Bloomingdale
Chicago 39, Illinois

Webster Electric Company
1900 Clark Street
Racine, Wisconsin

The Weiss and Klan Company
462 Broadway
New York s3, New York

Westinghouse Electric Corp.
Television-Radio Division
1354 Susquehanna Avenue
Sunbury, Pennsylvania

Westphal Color Slide Previewer System
P. 0. Box 133
Angwin, California

L. A. Whitney Msociates, Inc.
331 Madison Avenue
New York 17, New York

The Wiethoff Co.
1712 First Street
San Fernando, California

Wilson Projector Company
10512 Western Avenuo
Cleveland 11, Ohio

Zenith Radio Corp.
6001 Dickens Avenue
Chicago 39, Illinois

PE

PE

SE, PE

SE

RP, YR

TR

LC

R, TV

PE

FB

SE

PE

-



OTHER PUBLICATIONS

of the

Department of Audio-Visual Instruction
National Education Association of the United States

1201 Sixteenth Street, Northwest, Washington 6, D. C.

Graphic Communication and the
Crisis in Education.
Paper bound $1.25; Cloth bound
$2.00

A Directory of Graduate AV Pro-
grams for the Professional Educa-
tion of Audio-Visual Supervisors,
Directors,and Building Coordinators.
Price, $0.50

National Tape Recording Catalog,
Second Edition. Price, $1.00; 1958
Supplement, $0.50.

The School Administrator and His
Audio-Visual Program-1954 'Year-
book, Price, $3.75
DAVI members, $3.00

Television in Education: An Ap-
praisal. Price, $1.00

Planning Schools for Use of Audio-
Visual Materials No. 2,
Auditoriums. Price, $1.00

Planning Schools for Use of Audio-
Visual MaterialsNo. 3, The AV
Instructional Materials Center.
Price, $1.00

Planning Schools for Use of Audio-
Visual Materials No. 4, Audio-
Visual Centers in Colleges and
Universities. Price, $1.50

Membership in

Department of Audio-Visual Instruction

Including subscription to AUDIO-VISUAL INSTRUCTION

Price, $5.00

All publications, except Audio-Visual COMMUNICATION REVIEW, are subject to the
following discounts on quantity order:
2 to 9 copies . .. =4.= x dei ....... 10%

10 or more copies CC.. :... e4 se. 20%

For resale purposes
. 20%

Orders for $1.00 or less must be accompanied by a check or money order.
..1.11m..
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